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ABSTRACT 
The significance of this exploratory research is that it provides educators and curriculum 
developers an overview of topics, activities, and research data lifecycle stages that are 
represented in the library and information science (LIS) data science syllabi. The results from 
this study may be used for innovating new curriculum to prepare LIS students for jobs as data 
librarians in the 21st century library. This preliminary study gathered 128 syllabi from United 
States LIS programs offering data science courses for the year 2019. The research uses content 
analysis. Syllabi are analyzed for content through the list of weekly topics and expected 
learning outcomes. A list of content areas was developed from the syllabi, and then all 
documents were reviewed and coded against the selected content areas. Learning outcomes and 
objectives were then paired to the research data lifecycle stages to see how much representation 
of the research data lifecycle is covered in the syllabus. Course descriptions and syllabi offer 
insight into the goals and intended outcomes of the course, as well as detailing the content 
covered. The results show that LIS educators and curriculum developers are focused heavily on 
data analysis. While data analysis is valuable, and the analytical tools used are important, it is 
only one part of the research data lifecycle. Data librarians work process includes the entire 
research data lifecycle. Curriculum developers can benefit from this study by focusing on the 
areas of the research data lifecycle that is least represented in their data science syllabi to better 
prepare LIS students for data librarian positions in the 21st century library.  
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INTRODUCTION 
A traditional and core responsibility of librarians is information management, however as 
we transition from the information age into the era of big data, librarians will need to have the 
knowledge, skills, and abilities for successful data management. Big data presents librarians with 
a unique problem set that requires defined and specialized skills. Today in the era of big data, 
data librarians can support their institutions and researchers by providing the tools necessary for 
supporting them through the multiple stages of the research data lifecycle. Helping researchers 
with fast, efficient, and effective data-driven research, repository selection, data storage, and 
archiving of data.   
Regardless of how it is defined, a data librarians’ primary objective is to use the 
traditional skills and strengths of the librarian to enable researchers to manage, share, publish, 
and/or preserve their data in the most accessible way. Data management is multifaceted, meaning 
a data librarian must look at different stakeholder perspectives when managing copious amounts 
of data at their institutions. Because librarians hold a unique position within their institutions by 
being either directly or indirectly connected to multiple stakeholders essential in conducting a 
successful research project in big data or otherwise, the emergence of data librarians along with 
research data services (RDS) have now become more common in the 21st century academic 
library.  
Academic library administrators need graduates from American Library Association 
(ALA) accredited institutions to take on data related tasks and roles found in RDS. This is 
evident in job postings requiring a librarian with an ALA accredited Master of Library Science 
(MLS) degree that has data related experience. Federer (2018) offered an alternative to the MLS 
or Master of Library and Information Science (MLIS) degree requirement in job postings by 
suggesting that libraries could consider hiring a data generalist or subject specialist instead. 
While this may benefit certain institutions, most academic library job positions related to data are 
prioritized for ALA accredited MLS or MLIS degree holders. Library educators are aware of the 
need but struggle with creating a program and curriculum that supports the needs of academic 
library administrators. While students rely on supplementing any curriculum gaps at their 
institutions with day long data workshops and weekend boot camps. Workshops and boot camps 
are beneficial, but they have mainly been geared towards practitioners in the field. Students 
interested in pursuing data services in libraries need a curriculum that provides them the 
foundations of data science principles to be equipped with working within the research data 
lifecycle.   
Thomas and Urban (2018) asked 105 data librarians what they think of the MLIS degree. 
Their study found that changing the educational model may lead to improvements in future 
library data services. While this study is useful it still would be beneficial for us to understand 
how many MLIS courses provide learning objectives that align with data services workflow, 
otherwise known as the research data lifecycle.   
This exploratory research analyzes the extent of alignment between learning objectives in 
course syllabi proposed by LIS educators with the different stages in the research data lifecycle.  
Content analysis of LIS data science syllabi aided in the assessment of topics covered in each 
course, where analysis enabled course categorization into the research data lifecycle stages.   
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BACKGROUND 
Thomas and Urban (2018) did a research on what data librarians think about the MLIS. 
Most felt it was out of date or did not represent the work they conduct as data librarians. Their 
research however provided great insight from a practitioner’s perspective in updating or adopting 
new topics to the growing data science curriculum in LIS. Researchers (Harris-Pierce & Quan 
Liu, 2012; Si, Zhuang, Xing, & Guo, 2013) in the past have compared course content with job 
ads for different data-related positions. While aligning knowledge, skills, and abilities (KSAs) in 
job ads to course content is beneficial, aligning the research data lifecycle to course content 
could be significant in curriculum development for preparing students to take on data librarian 
positions in the 21st century library.   
RDS is becoming an integral part of most academic libraries, where data professionals 
working in this service unit assist users throughout the entire research data lifecycle. Tenopir, 
Birch, and Allard (2012) stated that RDS are services that address the full data lifecycle. 
Through RDS, data librarians can best support their institution and its researchers by developing 
a multitude of resources and knowledge that will allow them to become an integral research 
partner and advocate for data projects. Data librarians can help researchers with identifying 
licensing issues, understanding the viability of data platforms, facilitating data storage and 
repository use, having a comprehensive local discovery system, identifying the characteristics of 
data storage needs, identifying appropriate repositories for researchers, providing the proper 
services and training for data analytics, and ensuring data archived can be used and re-used in the 
future (Du and Khan, 2020).   
“Data librarianship is concerned with the representation, organization, and dissemination 
of data, and the use of technologies to design research data management and data services” 
(Semeler, Pinto, & Rozados, p.773, 2017). While data librarian positions are becoming readily 
available at most academic institutions around the world, the LIS curriculum has yet to create a 
specialization for data librarianship. RDS supports the entire research data lifecycle. To represent 
data librarian work in RDS, we must define the work processes found in the research data 
lifecycle.   
There are numerous research data lifecycle models available and they provide an 
excellent framework to optimize data management. There is no universal agreed upon 
framework as different data lifecycles are designed to solve a particular problem or area in 
science(s) and/or data management. In Table 1 we have done a comparison of the most cited and 
used research data lifecycle frameworks.   
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Institution 
Name: 
DataONE Digital Curation 
Center  
Inter-university 
Consortium for  
Political and 
Social Research 
UK Data 
Archive 
Stages: Collect Conceptualize Proposal  
Development and 
Data  
Management 
Plans  
Creating Data 
Assure Create or 
Receive 
Project Start-up Processing Data 
Describe Appraise & 
Select 
Data Collection 
and File  
Creation  
Analyzing Data 
Deposit Ingest Data Analysis Preserving Data 
Preserve Preservation 
Action 
Preparing Data 
for sharing  
Giving Access to 
Data  
Discover Store Depositing Data Re-Using Data 
Integrate Access 
Analyze Use and Reuse 
Transform 
            Table 1. Provides a breakdown of the models with a list of stages from each lifecycle 
While Table 1 provides a breakdown of the different stages of the research data lifecycle for data 
consortiums. Table 2 provides a breakdown and comparison among different academic libraries 
research data lifecycle stages.    
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Institution 
Name: 
University 
of 
Virginia 
The 
University 
of 
California, 
Santa Cruz 
University 
of New 
Hampshire  
Carnegie 
Mellon 
University 
Oregon 
State 
University 
Colorado 
State 
University 
Stages: Proposal 
Planning 
Create a 
Data  
Management 
Plan  
Plan & 
Design 
Design Project 
Conception 
Data  
Management 
Plans  
Project 
start-up 
Manage 
Active Data 
Collect & 
Process 
Plan Project 
Start-Up 
Data 
Cleaning 
Data 
Collection 
Archive 
Complete 
Data 
Analyze & 
Interpret 
Collect Project 
Data 
Lifecycle 
Data Analysis 
Data 
Analysis 
Publish and 
Share the 
Data 
Store & 
Secure 
Analyze End of 
Project 
Reproducible 
Research  
Data 
Sharing 
Discover & 
re-use data 
Share & 
Preserve 
Publish 
Preserve 
Data 
Archive 
Sharing 
Data 
Discovery 
Access & 
Reuse 
Re-Use Data 
Discovery 
Archiving 
Data 
Archive 
Reuse 
End of 
Project 
 Table 2. Provides a breakdown of stages in the research data lifecycle at U.S. academic libraries. 
The stages shown in Table 1 and Table 2 are not exhaustive but provide an idea of the 
differences among research data lifecycle models among consortiums and United States 
academic libraries. Table 2 academic library list were chosen as representations for the research 
data lifecycle as their RDS lifecycles have appeared on multiple RDS websites and data 
management LibGuides in United States academic libraries.   
If RDS requires data librarians to have the KSAs to walk through the entire research data 
lifecycle as Tenopir, Birch, and Allard (2012) stated, we seek to find if the syllabi outcomes 
express these same KSAs. Specifically, what topics, learning objectives and outcomes are 
covered in LIS data science courses? What activities in the data science syllabi reflect and align 
with the research data lifecycle?   
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METHOD 
The purpose of this exploratory study is to examine the extent to which LIS schools are 
training their students to be data professionals for positions in RDS and work within the research 
data lifecycle to support their institution. This research looks at the learning objective statements 
in LIS curriculum and analyzes if they align with research data lifecycle stages.   
This preliminary study gathered 128 syllabi from LIS institutions offering data science 
courses for the year 2019. The syllabi are analyzed for content through the list of weekly topics 
and expected learning outcomes. A list of content areas was developed from the syllabi, and then 
all documents were reviewed and coded against the selected content areas. Learning outcomes 
and objectives are then paired to the research data lifecycle stages to see how much 
representation of the research data lifecycle is covered in the syllabus. Course descriptions and 
syllabi offer insight into the goals and intended outcomes of the course, as well as detailing the 
content covered. Many syllabuses are linked through departmental web pages. Syllabi from 
MLIS programs that were offering data science courses were then retrieved.   
Syllabi learning outcomes and objectives were coded based on the stages found in the 
research data lifecycle (Data Planning, Data Discovery, Data Processing/Curation, Data 
Analysis, Data Preservation, Data Sharing and Re-Use) with information provided in syllabi and 
course description. Content analysis of syllabi aided in the assessment of topics covered in each 
course syllabi, where analysis enabled course categorization into the research data lifecycle 
stages.  
LIMITATIONS 
One of the limitations is the sample size. This is due to the fact that ALA searchable 
database of ALA accredited programs does not include a data science or data librarianship area 
of concentration/career pathways. The researcher had to visit each ALA accredited program 
website to see if they offered a data science pathway or career track. Some LIS school websites 
did not offer any data science track, others offered a few courses, but syllabi were not easily 
accessible and therefore were excluded from the sample.   
The syllabi were collected from Spring, Summer, and Fall 2019, which was advantageous 
as we wanted the current LIS course topics and objectives. Researchers in multiple disciplines 
have compared syllabi to KSAs in job advertisements. Many job postings provide a valid 
representation of current labor demands of hiring managers, however job ads usually include 
more skills than will be used in the position as managers seek a “unicorn” employee.  In the case 
of data librarians, their work processes directly relate to the research data lifecycle. While many 
different models of the research data lifecycle exist, a synthesis of the different stages being used 
in most academic libraries was created to represent the research data lifecycle for categorizing 
the different syllabi topics.    
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RESULTS 
Figure 1. Topics and content areas, by syllabi 
Figure 1 displays percentages for topics and content areas found in data science syllabi 
for LIS programs. The top three content areas addressed in the syllabi are data mining (96%), 
analytical tools (93%), and social, ethical, legal issues (88%).  Followed closely by Geographic 
Information System (GIS) which is included in 100 (78%) of the syllabi. Data visualization was 
included in 97 (76%) syllabi. Metadata is covered in 61 (47%) syllabi. Methods and data 
preservation are the least represented topics in the syllabi. Methods are covered in 31 (24%), 
while data preservation topics were found in 29 (23%) syllabi. Data preservation covers topics, 
but not limited to what data to store and archive, and in what format.   
While it is important to see the topic and content areas of the syllabi, we need to see how 
they align within the research data lifecycle to understand which areas curriculum developers can 
focus on in preparing graduate students to work within the research data lifecycle.   
0 20 40 60 80 100 
Analytical Tools 
Metadata 
Social, ethical, legal issues 
Statistics 
Data Visualization 
Data Mining 
Data Preservation 
GIS 
Methods 
Totals 
Syllabi 
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Research Data Lifecycle Stages Learning Objective/Outcomes in Syllabi 
Data Planning 37% 
Data Discovery 20% 
Data Processing/Curation 52% 
Data Analysis 93% 
Data Preservation 49% 
Data Sharing and Re-Use 16% 
Table 3. Research data lifecycle stages in syllabi 
Figure 1 displayed topic and content areas of the syllabi, while Table 3 aligns syllabi 
activities into the stages of the research data lifecycle. In Table 3 we see Data Analysis stage has 
93% representation in course syllabi, this includes but not limited to association rule analysis, 
cluster analysis, etc. Majority of course syllabi and course activities are geared towards students 
using analytical tools to analyze data. Data sharing and re-use activities, such as making data 
open is least represented in learning objectives/outcomes. Most syllabi in this sample leave out 
FAIR Data Principles, which is to make data findable, accessible, interoperable and reusable. 
FAIR Data Principles could be representative for data sharing and re-use stage of the research 
data lifecycle.   
CONCLUSION 
Data professional positions are appearing in libraries, especially in academic libraries that 
are providing RDS. The results from this exploratory research show that LIS educators and 
curriculum developers are focused heavily on data analysis. While data analysis is valuable, and 
the analytical tools used are important, it is only one part of the research data lifecycle. Data 
librarians work process includes the entire research data lifecycle. More focus in the syllabi is 
given to data mining and not on data collection. Perhaps topics such as methods and metadata are 
least represented in data science syllabi as they may be covered under core course requirements 
or other LIS specializations.  
Thomas and Urban’s (2018) research showed a lack of confidence in the LIS curriculum 
among data librarians, which reinforces the need to reevaluate or create new curriculum that 
better prepares LIS students to be data librarians. Curriculum developers can benefit from this 
study by focusing on the areas of the research data lifecycle that is least represented in their data 
science syllabi in order to better prepare LIS students for data librarian positions in the 21st 
century library. 
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